ABSTRACT
INTRODUCTION
The traditional distribution networks rely on the planning of the network structure and the large capacity margin to cope with load uncertainty. With the increasing penetration of distributed generation(DG) and electric vehicles, traditional dispatch method of distribution network cannot adapt the significant changes and the concept of active distribution network is put forward. In 2008, the working group of C6.11 CIGRE proposed the concept of active distribution network [1] . ADNs can realize the dispatch, allocation and consumption of the intermittent distributed energy, enhance the economic efficiency and flexibility of power grid and, and improve power supply reliability and power quality [2] . Compared with the traditional passive distribution network, ADNs can dispatch the distribution network actively, which not only take the initiative to participate in the adjustment of generation scheme, but also exchange energy information and interaction with the main grid. Also, ADNs change the management of demand side from passive to initiative. ADNs will become the model with the development of future smart grid. So it is very important to study the dispatch scheduling of active distribution network. Under the background of smart grid, many developed countries have begun studying the active control and management of distribution networks, in order to increase the acceptance ability of renewable energy, the utilization ratio of resource in distribution networks and power supply reliability. From the demand side, the continuous development and mature of demand response mechanism prompt users to change electricity consumption behavior according to the real-time power supply situation. Therefore, the introduction of demand response mechanism can significantly improve the flexibility of the distribution network. Demand response refers that customers change the original power consumption behavior under the price signals or incentives. There are two categories of DR which can interact with the distribution networks: 1) price-based DR, price signals such as time-of-use and spot price guide the users' behavior; 2) incentive-based DR, users sign the contract for load cutting. In recent years, many researches have been made on the application of demand response in power system. Reference [3] [4] proposed a dispatch model of demand response to offset the uncertainty of wind farm. The application of demand response in the problem of unit commitment is studied in [5] [6] [7] [8] . Price-responsive demand bid is modeled in the energy market and reserve market in [9] . In this paper, a bi-level dispatch model of active distribution network based on demand response is proposed, which can reduce the total cost of the system and peak load. The upper level is aimed at cost reduction in ADNs considering incentive-based DR and the lower level is used to increase the income of pricebased DR. This paper is organized as follows: DR dispatch model, ADN dispatch model, solution methodology, simulation results and conclusions.
DR DISPATCH MODEL
Active distribution networks(ADN) have played an important part in the framework of smart grid. As one of the dispatchable resources in the ADNs, demand response can achieve load shifting and improve the capacity of intermittent energy joint to the grid. In this paper, the price-based DR and incentive-based DR are modeled based on the time-of-use(TOU) pricing mechanism.
Price-based DR
The model of price-based DR is as follows:
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Where T is a scheduling period, 
min max
min max Step 2: Calculate the ADN dispatch model with the incentive-based DR in (7)-(15).
Step 3: Get the node price of the price-based DR.
Step 4: Calculate the price-based DR model. 
SIMULATION RESULTS
In this paper, the IEEE-30 bus system is applied to test the performance of proposed model. Load at all the bus is set as the price-based DR. The maximum increasing and decreasing ratio of load shifting are both 0.05. Load at bus 7 is set as the incentive-based DR. The maximum ratio of load cutting is 0.1. The compensation price for load cutting is 3.5$/kW. The load curve at bus 7 in oneday is shown in figure 2. DR dispatch result is shown in figure 3 . When the proposed model is used, load curve is smoother than that without load shifting and load cutting. Due to high node price at peak hours, the price-based DR is shifted to offpeak hours. At the two peak hours from 6:00 to 22:00, the incentive-based DR is more economic than the high generation cost of DGs. In order to research the performance of the proposed model further, the following four cases are studied. Case 1: The proposed DR dispatch model. 
CONCLUTIONS
In this paper, we proposed a bi-level dispatch model of ADNs with demand response. The upper level is the dispatch of ADNs with the incentive-based DR. The lower level is the optimization of the price-based DR. The whole model is converged through the iteration. Furthermore, the improved particle swarm optimization method is used to solve the upper level to improve the calculation efficiency. Simulation results show that the proposed model can reduce the total cost and take advantage of the potential of demand response.
